Experimental Methods
Preparation of Self-Assembled Peptide Materials
To demonstrate pH-responsive self-assembly, 0.5-2 mg BFF was added to deionized H 2 O at 2 mg/mL. Concentrated NH 4 OH was then added in 0.5 μL aliquots to raise the 2 pH to 10, yielding a visually homogenous solution. The pH was then lowered by two different methods: i) concentrated HCl was added to the peptide in 0.5 μL aliquots;
or ii) the peptide solution was placed in a sealed container with, but physically separated from, a 20 mL reservoir of 5 vol. % acetic acid in H 2 O. When acidification was effected by addition of concentrated HCl, a fine precipitate formed rapidly upon reaching pH ≤ 5. When acidification was effected by diffusion of acetic acid vapor, a single, fibrous mass precipitated after several days upon reaching pH ≤ 5. For comparison, 0.5-2 mg BFF was also dissolved in HFIP at 100 mg/mL. This concentrated solution was diluted to 2 mg/mL with deionized water, causing the rapid formation of a fine precipitate.
To demonstrate salt-responsive self-assembly, 0.5-2 mg BFF was first dissolved in pH 7 phosphate buffer at 2 mg/mL or 10 mg/mL. NaCl or KCl was then added in an amount corresponding to 1.5-3 M concentration and quickly vortexed to dissolve.
Shortly thereafter, a hazy suspension or a highly opaque, self-supporting hydrogel is formed at 2 or 10 mg/mL, respectively. Equivalent results are obtained when salt is introduced via liquid phase. For example, BFF can be dissolved at 4 mg/mL in pH 7 phosphate buffer, while NaCl can be dissolved at 6 M in a separate portion of buffer.
Mixing equal volumes of peptide and NaCl solution produces equivalent behavior as when 3 M NaCl is dissolved directly in a 2 mg/mL peptide solution.
To demonstrate polyol-responsive disassembly, salt-induced self-assembled materials were first prepared as described above. The desired polyol, e.g., catechol, was then introduced by direct dissolution of small portions in the peptide suspension or gel. As greater and greater amounts of polyol were added, the peptide suspension or gel gradually transitioned to a clear, visually homogeneous solution.
Equivalent results are again obtained when the polyol is introduced via liquid phase, specifically, by injecting a 1.5 M solution (with an appropriate amount of NaCl and buffer) directly into the suspension or gel, followed immediately by vortexing. 
High Performance Liquid Chromatography

Nuclear Magnetic Resonance Spectroscopy
Solution NMR spectroscopy was performed using a Bruker Avance-III 500 MHz spectrometer. Quartz sample tubes were used to limit background signal from boron present in standard borosilicate glass tubes. 1 H spectra were acquired over 32 scans using a 5 s delay time. Chemical shifts were referenced to residual hydrogenated solvent as an internal standard, H 2 O δ 4.8 ppm (2H, s). 11 B spectra were acquired over 512 scans using a 5 s delay time. Chemical shifts were referenced to BF 3 ·Et 2 O as an external standard (δ 0 ppm). 13 C spectra were acquired over 50000 scans using a 5 s delay time. Chemical shifts were referenced to tetramethylsilane as an external standard (δ 0 ppm).
Mass Spectrometry
Mass spectrometry (MS) was performed using a Waters Corporation (Manchester, 
Fourier Transform Infrared Spectroscopy
Fourier transform infrared (FTIR) spectra were collected on a Scimitar 2000 series spectrometer (Varian, Inc.) equipped with a Pike MIRacle attenuated total reflectance (ATR) accessory having a diamond cell. Spectra were collected with 2 cm −1 resolution over an average of at least 40 scans, from which a background spectrum was subsequently subtracted. Solution spectra were recorded by placing a 5 μL drop of a D 2 O solution directly on the ATR crystal, followed immediately by the collection of data. For gels and suspensions, a 5 uL volume of material was placed directly on the ATR crystal and allowed to dry, followed subsequently by the collection of data on the resultant dried film.
Circular Dichroism Spectroscopy
Circular dichroism (CD) spectra were collected on a J-815 spectropolarimeter (Jasco, Inc.) using a quartz cell with a 0.01 mm path length. A typical spectrum consisted of an average of at least eight scans, from which a corresponding background spectrum was subsequently subtracted. Data were collected over wavelengths of 300 nm to 180 nm, with a pitch of 0.2 nm, integration time of 1 s, bandwidth of 1 nm, and scanning speed of 100 nm/min. No dilution of peptide solutions, suspensions, or gels relative to the concentrations of interest was necessary to obtain satisfactory CD, high tension, and absorbance values at wavelengths > 190 nm.
Ultraviolet-Visible Spectroscopy
Ultraviolet-visible (UV-vis) spectroscopy was performed using a DT-MINI-2-GS light source (Ocean Optics), with a deuterium lamp and a tungsten halogen lamp for UV and visible/near infrared light over a spectral range of 215-2500 nm. UV-vis spectra were collected and analyzed using a quartz cell with a 10 mm path length and OOIBase32 software. The peptide concentration in solution was 0.2 mM and appropriate background spectra were subtracted to give the absorption characteristics of the peptide.
Scanning Electron Microscopy
Scanning electron microscopy (SEM) was performed using a Supra 55VP Field Emission microscope (Carl Zeiss AG) operating at 3 kV. Samples for imaging consisted of 5 μL volumes of peptide suspensions or gels that were placed on a silicon substrate and allowed to dry under ambient conditions. For salt-containing materials, excess solution was wicked away by touching a piece of filter paper to the deposited material. All samples were sputter-coated with Au/Pd prior to imaging to reduce charging under the electron beam. Topographical images were collected with an in-lens secondary electron detector.
Atomic Force Microscopy
Atomic force microscopy (AFM) was performed in contact mode using a ThermoMicroscopes Autoprobe CP microscope (Veeco Instruments). As with SEM, samples for imaging consisted of 5 μL volumes of peptide suspensions or gels that were placed on a silicon substrate and allowed to dry under ambient conditions. For salt-containing materials, excess solution was wicked away by touching a piece of filter paper to the deposited material. After scanning, the collected height images were flattened using a parabolic fit.
Small Angle X-ray Scattering
Small angle x-ray scattering (SAXS) was performed using a NANOSTAR instrument (Bruker Corporation) equipped with a Cu microfocus source, a pinhole collimation system, and a VÅNTEC-2000 area detector. Samples were loaded into glass capillary tubes of 2 mm outer diameter (Charles Supper Company), which were subsequently 6 sealed with a fast-cure epoxy. Two-dimensional scattering patterns were accumulated over a minimum of 4 hr of exposure. All collected patterns were isotropic and were azimuthally integrated to yield one-dimensional patterns of scattered intensity as a function of the magnitude of the scattering wavevector, q.
Scattering patterns of the corresponding backgrounds were collected and processed under identical conditions, and then subtracted from the sample scattering patterns to give the scattering contribution arising from only the peptide component. (blue) after addition of 3 M NaCl, followed by (red) a 6-fold excess of catechol relative to the amount of BFF. The dotted line is a guide to the eye, drawn at zero ellipticity. At a cursory level, the transition of the magnitude of the CD signal from weak to strong upon addition of salt and from strong to weak upon subsequent addition of catechol reflects conformational disorder-order and order-disorder transitions, 5 respectively, in agreement with the salt-induced self-assembly and catechol-induced disassembly behavior discussed in the main text. More specifically, the CD spectra of BFF in buffer and after catechol addition exhibit weak minima below 200 nm, consistent with disordered peptide conformations; 5 the weak maxima and minima around 212 nm and 238 nm, respectively, are attributed to a universal contribution of phenyl chromophores to the CD signal. 6 The CD spectrum of BFF after salt addition also shows a local maximum and a local minimum at 212 and 238 nm, respectively, due to the contribution of the phenyl groups of the peptide. 6 However, the additional minimum at 224 nm, as well as the positive CD buffer, to which 3 M NaCl was added, followed by a 6-fold excess of catechol. These spectra show the same relevant features as discussed in the corresponding spectra for 2 mg/mL BFF ( Fig. S14 and Fig. S15 
Additional Characterization Results
